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SEQUENCE LISTING 



Bisaro, David M. 



<120> Mutant Forms of the AL2 Gene of Gemini vi ruses 



<130> 22727X04080 

\ 

<140> 09/719,02* 
<141> 2000-12-05 

<150> PCT/US99/12680 
<151> 1999-06-04 

<160> 75 

<170> Patentln version 3.1 

<210> 1 

<211> 129 

<212> PRT 

<213> Tomato golden mosaic virus 

<400> 1 

Met Arg Asn ser Ser Ser Ser Thr Pro Pro SerXile Lys Ala Gin His 
1 5 10 \ 15 

Arg Ala Ala Lys Arg Arg Ala lie Arg Arg Arg Arg. lie Asp Leu Asn 
20 25 \ 30 

Cys Gly Cys Ser lie Tyr lie His lie Asp Cys Arg asVi Asn Gly Phe 
35 40 45 



^ z <z 

1 



Thr His Arg Gly Thr Tyr His Cys Ala Ser Ser Arg Glu Trrp Arg Leu 
50 55 60 
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Tyr Leu Gly lie Asn Lys Ser Pro Leu Phe Gin Asp Asn Gin Arg Arg 

65 70 75 80 

Gly Ser Pro Leu His Gin His Gin Asp lie Pro Leu Thr Asn Gin val 
85 90 95 

Gin Pro Gin Pro Glu Glu Ser lie Gly Ser Pro Gin Gly lie Ser Gin 
100 105 110 

Leu Pro Ser Met Asp Asp lie Asp Asp Ser Phe Trp Glu Asn Leu Phe 
115 120 125 



Lys 

<210> 2 
<211> 129 
<212> PRT 

<213> Abutilon mosaic virus 
<400> 2 

Met Arg Ser Ser Ser Pro Ser His Pro Pro Ser lie Lys Lys Ala His 
15 10 15 

Arg Gin Ala Lys Arg Arg Ala lie Arg Arg Arg Arg lie Asp Leu Gin 
20 25 30 

Cys Gly Cys Ser lie Tyr Phe His lie Asp Cys Thr Gly His Gly Phe 
35 40 45 

Thr His Arg Gly Thr His His Cys Thr Ser Gly Gly Glu Trp Arg val 
50 55 60 

Tyr Leu Gly Asp Lys Lys Ser Pro val Phe Gin Asp val Gin ser Arg 
65 70 75 80 

Arg Thr lie lie His Gin Asn Glu Asn He Pro Cys Thr Asn Thr val 
85 90 95 

Gin Pro Gin Pro Glu Glu Ser val Ala Ser Pro Gin ser Leu Pro Glu 
100 105 110 

Leu Pro ser Leu Asp Asp lie Asp Glu Ser Phe Trp val Asn Leu Phe 
115 120 125 

Page 2 



2272704080.ST25.txt 

Ser 

<210> 3 
<211> 129 
<212> PRT 

<213> Abutilon mosaic virus 
<400> 3 

Met Arg Ser Ser Ser Pro Ser Gin Pro Pro Ser lie Lys Lys Ala His 
15 10 15 

Arg Gin Ala Lys Arg Arg Ala lie Arg Arg Arg Arg lie Asp Leu Gin 
20 25 30 

Cys Gly Cys Ser lie Tyr Phe His lie Asp Cys Thr Gly His Gly Phe 
35 40 45 

Thr His Arg Gly lie His His Cys Thr Ser Gly Gly Glu Trp Arg val 
50 55 60 

Tyr Leu Gly Asp Ser Lys Ser Pro val Phe Gin Asp lie Gin ser Arg 
65 70 75 80 

Gly Pro Ala lie His Gin Asn Glu Asp lie Pro Cys Thr Asn Thr val 
85 90 95 

Gin Pro Gin Pro Glu Glu Ser Val Ala Ser Pro Gin Ser Leu Pro Glu 
100 105 110 

Leu Pro Ser Leu Asp Asp Phe Asp Asp Ser Phe Trp val Asn Leu Phe 
115 120 125 

Lys 

<210> 4 
<211> 129 
<212> PRT 

<213> Bean dwarf mosaic virus 
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<400> 4 

Met Gin Ser Ser Ser Leu Ser Thr Pro Pro Ser lie Lys Lys Ala His 
15 10 15 

Arg Gin Ala Lys Arg Arg Ala lie Arg Arg Arg Arg lie Asp Leu Glu 
20 25 30 



Cys Gly Cys Ser lie Tyr Thr His lie Gly Cys Thr Gly His Gly Phe 
35 40 45 

Thr His Arg Gly Ala His His Cys Thr Ser ser Arg Glu Trp Arg val 
50 55 60 

Tyr Leu Gly Asp Arg Lys Ser Pro Leu Phe Gin Asp lie Gin Ser Arg 
65 70 75 80 

Gly Thr val val His Gin Gin Gin Gly lie Gin Arg Thr Asp Thr val 
85 90 95 

Gin Pro Gin Pro Glu Glu Ser val Ala Ser Pro Gin Ser Leu Pro Glu 
100 105 110 



Leu Pro Ser Leu Asp Asp lie Asp Asp Ser Phe Trp val Asp Leu Phe 
115 120 125 



Lys 

<210> 5 
<211> 129 
<212> PRT 

<213> Bean dwarf mosaic virus 
<400> 5 

Met Arg Ser Ser Ser Pro Ser Gin Pro Pro Ser lie Lys Ala Gin His 
15 10 15 

Arg lie Ala Lys Arg Lys Ala lie Arg Arg Arg Arg lie Asp Leu Asn 
20 25 30 

Cys Gly cys ser lie Phe Tyr His lie Lys Cys Ala Asp His Gly Phe 
35 40 45 
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Thr His Arg Gly Glu His His Cys Ala Ser Gly Arg Glu Phe Arg Phe 

50 55 60 

Tyr Leu Gly Gly Thr Lys Ser Pro Leu Phe Gin Asp His Ala Gly Gly 

65 70 75 80 

Arg Ser ser lie His Thr Asp Lys Asp lie Pro His Pro Ser Gin val 
85 90 95 



Gin Ser Gin Pro Gin Glu Ser Thr Gly Ser Pro Gin Ser lie Pro Glu 
100 105 110 



Leu Pro Ser Leu Asp Asp lie Asp Ser Ser Phe Trp Asp Asp lie Phe 
115 120 125 



Lys 

<210> 6 
<211> 129 
<212> PRT 

<213> Bean dwarf mosaic virus 
<400> 6 

Met Arg Ser Ser Ser Pro Ser Gin Pro Pro Ser lie Lys Ala Gin His 
15 10 15 



Arg lie Ala Lys Arg Arg Ala lie Arg Arg Arg Arg lie Asp Leu Asn 
20 25 30 

Cys Gly Cys Ser lie Phe Tyr His lie Lys Cys Ala Asp His Gly Phe 
35 40 45 

Thr His Arg Gly Glu His His Cys Ala Ser Gly Arg Glu Phe Arg Phe 

50 55 60 

Tyr Leu Gly Gly Thr Lys ser Pro Leu Phe Gin Asp Asn Ala Gly Gly 
65 70 75 80 

Arg ser ser He His Thr Asp Lys Asp lie Pro His Pro Asn Gin val 

85 90 95 

Gin ser Gin Pro Gin Glu Ser Thr Gly Ser Pro Gin Ser He Pro Glu 
100 105 110 
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Leu Pro Ser Leu Asp Asp lie Asp Ser Ser Phe Trp Asp Asp lie Phe 
115 120 125 



Lys 

<210> 7 
<211> 129 
<212> PRT 

<213> Bean dwarf mosaic virus 
<400> 7 

Met Arg Ser Ser Ser Pro Ser Gin Pro Pro Ser lie Lys Ala Gin His 
15 10 15 

Arg lie Ala Lys His Lys Ala lie Arg Arg Arg Arg lie Asp Leu Asn 
20 25 30 

cys Gly Cys Ser lie Phe Tyr His lie Lys Cys Ala Asp His Gly Phe 
35 40 45 

Thr His Arg Gly Glu His His Cys Ala Ser Gly Arg Glu Phe Arg Phe 
50 55 60 

Tyr Leu Gly Gly Thr Lys Ser Pro Leu Phe Gin Asp His Ala Gly Gly 
65 70 75 80 

Arg ser ser lie His Thr Asp Lys Asp lie Pro His Pro Ser Gin val 
85 90 95 

Gin Ser Gin Pro Gin Glu Ser Thr Gly Ser Pro Gin ser lie Pro Glu 
100 105 110 

Leu Pro Ser Leu Asp Asp lie Asp Ser Ser Phe Trp Asp Asp lie Phe 
115 120 125 



Lys 



<210> 8 
<211> 129 
<212> PRT 

Page 6 



2272704080.ST25.txt 

<213> cabbage leaf curl virus 



<400> 8 

Met Gin Asn Ser Ser Leu Leu Lys Pro Pro Ser lie Lys Ala Gin His 
15 10 15 

Lys lie Ala Lys Arg Arg Ala val Arg Arg Arg Arg lie Asp Leu Asn 
20 25 30 



Cys Gly Cys Ser lie Phe Leu His lie Asn Cys Ala Asp Asn Gly Phe 
35 40 45 

Thr His Arg Gly Glu His His Cys Ser Ser Gly Arg Glu Phe Arg Phe 
50 55 60 

Tyr Leu Gly Gly Ser Lys Ser Pro lie Phe Gin Asp Thr Thr Arg Arg 

65 70 75 80 

Gly Pro val val His Gin Asn Gin Asp Leu Pro His Pro Ser Pro val 
85 90 95 

Gin Pro Gin Pro Thr Glu Ser lie Gly Ser Pro Gin Ser Leu Leu Gin 

100 105 110 

Leu Pro Ser Leu Asp Asp Phe Asp Glu Ser Phe Trp Ala Asp lie Phe 
115 120 125 



Lys 

<210> 9 
<211> 129 
<212> PRT 

<213> Potato yellow mosaic virus 
<400> 9 

Met Arg Ser Ser Ser Pro Ser Gin Pro Pro Ser lie Lys Lys Ala His 
15 10 15 

Arg Gin Ala Lys Lys Arg Ala lie Arg Arg Arg Arg lie Asp Leu Asp 
20 25 30 

Cys Gly cys Ser lie Tyr Phe His lie Asp Cys Ala Gly His Gly Phe 
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35 40 45 



Thr His Arg Gly Ala His His Cys Thr Ser Gly Arg Glu Trp Arg val 
50 55 60 



Tyr Leu Gly Asp Arg Lys Ser Pro Leu Phe Gin Asp Lys Pro Ser Arg 
65 70 75 80 

Gly His Ala lie His Gin Asp Gin Asp lie Gin Arg Pro Asn Pro val 
85 90 95 

Gin Pro Gin Pro Gin Glu Ser lie Gly Ser Pro Gin ser lie Pro Glu 
100 105 110 

Leu Pro Ser Leu Asp Asp lie Asp Asp Ser Phe Trp val Glu Leu Phe 
115 120 125 



Ser 

<210> 10 
<211> 129 
<212> PRT 

<213> Si da golden mosaic gemini virus 
<400> 10 

Met Arg Ser Ser Ser Pro Ser Thr Pro Pro Ser lie Lys Lys Thr His 
15 10 15 

Arg Gin Ala Lys Lys Arg Ser val Arg Arg Arg Arg He Asp Leu Glu 
20 25 30 

Cys Gly Cys Ser lie Tyr Phe His lie Gly Cys Thr Gly His Gly Phe 
35 40 45 

Thr His Arg Gly Thr His His Cys Thr Ser Phe Arg Glu Trp Arg Leu 
50 55 60 

Tyr Leu Gly Asp Arg Lys Ser Pro Leu Phe Gin Asp lie Gin Gly Arg 
65 70 75 80 

Gly ser Thr val His Glu His Gin Asp lie Gin Tyr Pro Asn Phe val 
85 90 95 
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Gin Pro Gin Pro Glu Glu Ser val Ala Ser Pro Gin Ser val Pro Glu 
100 105 110 

Leu Pro Ser Leu Asp Asp lie Pro Asp Ser Phe Trp val Asp Leu Phe 
115 120 125 



Lys 

<210> 11 
<211> 131 
<212> PRT 

<213> Squash leaf curl virus 
<400> 11 

Met Pro Asn ser ser ser ser Lys val Pro Ser lie Lys Ala Gin His 
15 10 15 

Arg lie Ala Lys Lys Arg Ala val Arg Arg Arg Arg lie Asp Leu Asp 
20 25 30 

Cys Gly Cys Ser lie Tyr lie His lie Asn Cys Ala Lys Asp Gly Asn 
35 40 45 

Gly Phe Thr His Met Gly Arg His His Cys Ala Ser Gly Arg Glu Phe 
50 55 60 

Arg Phe Tyr Leu Gly Gly Ser Lys Ser Pro Leu Phe Gin Asp Val Gin 
65 70 75 80 

Arg Gly Gly Ser Thr Leu His Ala His Lys Asp lie Pro His Thr Asn 
85 90 95 

Pro val Gin Pro Gin Pro Glu Glu Ser Thr Lys Ser Ser Gin Ser val 
100 105 110 

Pro Glu Leu Pro Ser Leu Asp Gly lie Asp Ser ser Phe Trp Asp Asp 
115 120 125 

lie Phe Glu 
130 

<210> 12 
<211> 129 
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<212> PRT 

<213> Tomato mottle virus 
<400> 12 

Met Arg Ser Ser Ser Pro Ser Gin Pro Pro Ser lie Lys Arg Ala His 
15 10 15 

Arg Gin Ala Lys Lys Arg Ala lie Arg Arg Arg Arg val Asp Leu Gin 
20 25 30 

Cys Gly Cys Ser lie Tyr Phe His Leu Gly Cys Ala Gly His Gly Phe 
35 40 45 

Thr His Arg Gly Thr His His Cys Thr Ser Gly Gly Trp Glu Arg val 
50 55 60 

Tyr Leu Gly Ala Arg Lys Ser Pro Leu Phe Gin Asp Thr Gin Ser Arg 
65 70 75 80 

Gly Pro Thr val Tyr Gin Asn Glu Gly lie Pro Arg Thr Asp Thr Val 
85 90 95 

Gin Pro Gin Pro Glu Glu Ser val Ala Ser Pro Gin Ser Leu Pro Glu 
100 105 110 

Leu Pro Ser Leu Asp Asp val Asp Asp Ser Phe Trp lie Asn Leu Phe 
115 120 125 

Ser 

<210> 13 
<211> 129 
<212> PRT 

<213> Texas pepper virus 
<400> 13 

Met Leu Asn Ser Ser ser Ser Thr Leu Pro Ser lie Lys Ala Gin His 
15 10 15 

Arg lie Ala Lys Lys Arg Pro lie Arg Arg Arg Arg lie Asp Leu Asn 
20 25 30 
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Cys Gly Cys Ser lie Phe Leu His He Asn Cys Ala Asn Asn Gly Phe 
35 40 45 

Thr His Arg Gly Glu His His Cys Ala Ser Gly Arg Glu Phe Arg Phe 
50 55 60 

Tyr Leu Gly Gly Ala Lys Ser Pro lie Phe Gin Asp Thr Ala Arg Gly 

65 70 75 80 

Gly Pro val val His Gin Asn Gin Asp lie Pro His Arg Ser Pro val 
85 90 95 

Gin Pro Gin Pro Thr Ser Ser lie Ser Ser Pro Gin Gly lie Pro Pro 
100 105 110 

Phe Pro Ser Leu Asp Asp Phe Asp Asp Ser Phe Trp Asp Asp lie Phe 
115 120 125 



Lys 

<210> 14 
<211> 29 
<212> PRT 

<213> Tomato golden mosaic virus 
<400> 14 

Glu Glu Ser lie Gly Ser Pro Gin Gly lie Ser Gin Leu Pro Ser Met 
15 10 15 

Asp Asp lie Asp Asp Ser Phe Trp Glu Asn Leu Phe Lys 
20 25 

<210> 15 
<211> 21 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> pcr primer for site directed mutagenesis of AL2 gene 
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<210> 16 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 

<400> 16 

gaactgtggc gcttccatat ac 

<210> 17 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 

<400> 17 

ccatatacat tgccatcgac tgc 

<210> 18 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 

<400> 18 

cacatcgacg ccagaaacaa tgg 

<210> 19 

<211> 28 
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<212> DNA 

<213> Artificial Sequence 



<220> 

<223> PCR primer for site directed mutagenesis of Al_2 gene 

<400> 19 

gcgagatcta tgcgaaaatt cgtcttcc 28 

<210> 20 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of Al_2 gene 

<400> 20 

cgcgagctcc tattaaataa gttctccca 29 

<210> 21 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 

<400> 21 

gcgggcgcca tgcgaaattc gtcttcc 27 

<210> 22 

<211> 30 

<212> DNA 

<213> Artificial Sequence 



<220> 
<223> 



PCR primer for site directed mutagenesis of AL2 gene 
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<400> 22 

cgcgagctcc tatttaaata agttctccca 30 

<210> 23 

<211> 27 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 
<400> 23 

gcgagatcta tgcgaaattc gtcttcc 27 

<210> 24 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 

<400> 24 

gcggaattcc ctctacacca acaccag 27 

<210> 25 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of AL.2 gene 

<400> 25 

cgcgagctcc tatttaaata agttctccca 30 

<210> 26 
<211> 27 
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<220> 

<223> PCR primer for site directed mutagenesis of Ai_2 gene 

<400> 26 

cgcgaattca tgcgaaattc gtcttcc 27 

<210> 27 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 

<400> 27 

cgcgagctcc tatttaaata agttctccca 30 

<210> 28 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 

<400> 28 

gcggaattcc ctctacacca acaccag 27 

<210> 29 

<211> 45 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 

Page 15 



2272704080.ST25.txt 



<400> 29 

cgcgagctcc tatttaaata agttctccca gaaggcgtcg tcgat 



45 



<210> 30 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 

<400> 30 

gcggaattcc ctctacacca acaccag 27 

<210> 31 

<211> 42 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 

<400> 31 

cgcgagctcc tatttaaata agttctccca ggcgctgtcg tc 42 

<210> 32 

<211> 27 

<212> DNA 

<213> Artificial Sequence 



<220> 



<223> 



PCR primer for site directed mutagenesis of Ai_2 gene 



<400> 32 

gcggaattcc ctctacacca acaccag 



27 



<210> 33 



<211> 39 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of Ai_2 gene 
<400> 33 

cgcgagctcc tatttaaata agttctccgc gaagctgtc 

<210> 34 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of Al_2 gene 

<400> 34 

gcggaattcc ctctacacca acaccag 

<210> 35 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of Al_2 gene 

<400> 35 

cgcgagctcc tatttagcta agttctc 

<210> 36 

<211> 27 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> PCR primer for site directed mutagenesis of Ai_2 gene 
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<400> 36 

gcggaattcc ctctacacca acaccag 

<210> 37 

<211> 27 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 

<400> 37 

gcggagctcc taaagttgag aaatgcc 

<210> 38 

<211> 27 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 

<400> 38 

gcggaattcc ctctacacca acaccag 

<210> 39 

<211> 27 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 
<400> 39 

gcggagctcc tagatgtcgt ccatact 

<210> 40 
<211> 27 
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<212> DNA 

<213> Artificial Sequence 



<220> 

<223> PCR primer for site directed mutagenesis of Ai_2 gene 

<400>. 40 

gcggaattcc ctctacacca acaccag 27 

<210> 41 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 

<400> 41 

gcggagctcc taccagaagc tgtcgtc 27 

<210> 42 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 

<400> 42 

gcggaattcc ctctacacca acaccag 27 

<210> 43 

<211> 33 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 
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<400> 43 

gcggagctcc tatttaaata agtttgccca gaa 33 

<210> 44 

<211> 30 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 
<400> 44 

cgcgaattcg aggagagcat tggatctcca 30 

<210> 45 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of al2 gene 

<400> 45 

cgcgagctcc ctctaaccct gtgtatgcg 29 

<210> 46 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 

<400> 46 

cgcgaattca gtatggacga catcgac 27 

<210> 47 
<211> 29 
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<212> DNA 

<213> Artificial Sequence 



<220> 

<223> PCR primer for site directed mutagenesis of Al_2 gene 

<400> 47 

cgcgagctcc ctctaaccct gtgtatgcg 

<210> 48 

<211> 30 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> PCR primer for site directed mutagenesis of Ai_2 gene 

<400> 48 

cgcgaattca gtatggacga cgccgacgac 

<210> 49 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of Al_2 gene 

<400> 49 

cgcgagctcc ctctaaccct gtgtatgcg 

<210> 50 

<211> 30 

<212> DNA 

<213> Arti f i ci al Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 
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<400> 50 

cgcgaattca gcattggatc tccacaaggc 

<210> 51 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 

<400> 51 

cgcgagctcc ctctaaccct gtgtatgcg 

<210> 52 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 

<400> 52 

gcggaattcc ctctacacca acaccag 

<210> 53 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 

<400> 53 

cgcgagctcc tatgcaaata agttctc 

<210> 54 
<211> 27 
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<212> DNA 

<213> Artificial Sequence 



<220> 

<223> PCR primer for site directed mutagenesis of Ai_2 gene 

<400> 54 

gcggaattcc ctctacacca acaccag 

<210> 55 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of Al_2 gene 

<400> 55 

cgcgagctcc tatttaaatg cgttctc 

<210> 56 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of Al_2 gene 

<400> 56 

gcggaattcc ctctacacca acaccag 

<210> 57 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of Ai_2 gene 
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<400> 57 

cgcgagctcc tatttaaata aggcctccca 

<210> 58 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 

<400> 58 

cgcgaattcg ccgacatcga cgacagc 

<210> 59 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 

<400> 59 

cgcgagctcc ctctaaccct gtgtatgcg 

<210> 60 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 

<400> 60 

cgcgaattcg acgccatcga cgacagc 

<210> 61 
<211> 29 
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<212> DNA 

<213> Artificial Sequence 



<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 

<400> 61 

cgcgagctcc ctctaaccct gtgtatgcg 29 

<210> 62 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 

<400> 62 

cgcgaattcg ccgccatcga cgacagc 27 

<210> 63 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of Al_2 gene 

<400> 63 

cgcgagctcc ctctaaccct gtgtatgcg 29 

<210> 64 

<211> 27 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 
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<400> 64 

cgcgaattcg acgacagctt ctgggag 27 

<210> 65 

<211> 29 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 
<400> 65 

cgcgagctcc ctctaaccct gtgtatgcg 29 

<210> 66 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 

<400> 66 

cgcgaattcg acgacatcgc cgacagcttc 30 

<210> 67 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 

<400> 67 

cgcgagctcc ctctaaccct gtgtatgcg 29 

<210> 68 
<211> 30 
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<212> DNA 

<213> Artificial Sequence 



<220> 

<223> PCR primer for site directed mutagenesis of Al_2 gene 

<400> 68 

cgcgaattcg acgacatcga cgccagcttc 30 

<210> 69 

<211> 29 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 

<400> 69 

cgcgagctcc ctctaaccct gtgtatgcg 29 

<210> 70 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 

<400> 70 

cgcgaattcg acgacatcgc cgccagcttc 30 

<210> 71 

<211> 29 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> PCR primer for site directed mutagenesis of al2 gene 
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<400> 71 

cgcgagctcc ctctaaccct gtgtatgcg 

<210> 72 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 

<400> 72 

cgcgaattca tggactgcag aaacaatgga 

<210> 73 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 

<400> 73 

cgcgagctcc tatttaaata agttctccca 

<210> 74 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 

<400> 74 

cgcgagctcc tatttaaata agttctccca 

<210> 75 
<211>- 27 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer for site directed mutagenesis of AL2 gene 
<400> 75 

gcggaattct ctatcaaagc tcaacac 
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